To the Editor: Changes in lifestyle and environment may explain the dramatically increased incidence of allergic and autoimmune diseases. Although treatment has become more effective, there are several common autoimmune diseases, such as type 1 diabetes, that pose serious health problems, and we do not know how to cure or prevent these diseases. Different forms of immune intervention may have some, at least transient, effect on the disease process, such as TNF inhibitors in rheumatoid arthritis and anti-CD3 monoclonal antibodies in type 1 diabetes [1, 2] . However, these interventions often lead to serious adverse events, and there is no method of radically changing the course of the autoimmune process.
Immune therapy involving the subcutaneous injection of the relevant antigen in increasing doses has been shown to be quite effective in stopping the allergic disease process [3] , but no effective corresponding immune therapy has been found for autoimmune diseases. Thus, the subcutaneous administration of the autoantigen insulin twice daily to individuals at high risk of developing the disease had no effect [4] , and it was not clear whether insulin given orally was beneficial in this respect [5] . Mucosal application of an antigen may have other effects on the immune system, but nasal insulin was found to have no preventive effect against the development of type 1 diabetes in high-risk children [6] . When given subcutaneously, Diapep277, a heat shock protein regarded as an antigen connected to the development of diabetes, seemed to have some slight, so far unconfirmed, effect in adults with type 1 diabetes [7] , but had no effect in children [8] .
The subcutaneous administration of 20 µg of alumformulated GAD65 (GAD65-alum), a major diabetes autoantigen, twice, 1 month apart, to children and adolescents with recent-onset type 1 diabetes has recently produced promising results [9] . At 30 months after the GAD65 vaccination, residual insulin secretion was significantly preserved and there were very clear GAD65-specific effects on the immune system. This is the first successful result of a new concept in the treatment of autoimmune diseases. It is possible that autoantigen immune therapy may have a similar positive effect on the immune system in other autoimmune diseases. I therefore propose that studies should be planned in which vaccines are formed based on relevant autoantigens. Thus, for type 1 diabetes, not only GAD65, but also alum formulations of insulin, tyrosine phosphatase and perhaps other autoantigens. One can speculate that the autoantigen will be taken up by dendritic cells, which move to draining lymph nodes. There, regulatory T cells are induced, which in turn migrate to the inflamed part of the body-in the case of type 1 diabetes, the islets of Langerhans-and there inhibit the autoantigen-reactive T cells.
Thus, studies aimed at preventing the development of type 1 diabetes should investigate the subcutaneous administration of GAD65 together with adjuvant to healthy individuals showing autoimmunity to GAD (i.e. at risk of developing the disease). In line with this, insulin together with adjuvant, perhaps administered at similar doses and at similar time intervals as those used for GAD vaccination, should be tried for subcutaneous administration in healthy risk individuals with signs of autoimmunity against insulin. Subcutaneous administration of insulin-alum could also be tried in newly diagnosed diabetic patients. Other relevant autoantigens could be given subcutaneously to individuals with signs of autoimmunity to other autoantigens implicated in the development of multiple sclerosis, rheumatoid arthritis, thyroiditis, etc.
An alternative way of inducing tolerance would be to mimic the successful immune therapy used in the treatment of allergy. The autoantigen should then be given subcutaneously in increasing doses at short intervals until tolerance has developed.
As antigen given subcutaneously has been used with success in allergic diseases, my proposed method for the prevention, and perhaps treatment, of autoimmune diseases may seem simple and may have crossed the mind of many people, but to my knowledge it has not been put forward previously. At a time when we have the tools available both to identify those at risk and to evaluate the effect of any treatment on the immune system, this idea may open new roads for studies aimed at preventing and/or treating not only type 1 diabetes, but several of our severe, so far incurable, diseases.
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